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WE, PHILIP J. SCARPACE AND GANG LI, HEREBY DECLARE AS FOLLOWS: 



1. We are co-inventors of the subject matter disclosed and claimed in the captioned 

patent application. 



2. I, Philip J. Scarpace, Ph.D., am a Professor in the Department of Pharmacology 

and Therapeutics at the University of Florida, College of Medicine, Gainesville, 



FL, and in the Department of Geriatric Research, Education and Clinical Center, 
Malcom Randall Veterans Affairs Medical Center, Gainesville, FL, I am citizen 
of the United States and currently reside in Gainesville, FL. A copy of my 
curriculum vitae is attached hereto as Exhibit A. 
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3. I, Gang Li, Ph.D., am a Postdoctoral Associate in the Department of Pharmacology 
and Therapeutics at the University of Florida, College of Medicine, in Gainesville, 
FL. I am a citizen of China and am a permanent resident in the United States. I 
currently reside in Gainesville, FL. A copy of my curriculum vitae is attached 
hereto as Exhibit B. 

4. We have reviewed the Final Official Action (hereinafter, "the Action") dated May 
22, 2006 issued by the U.S. Patent and Trademark Office (P.T.O.) charged with 
assessing the patentability of the captioned patent application. We have also 
reviewed the references cited in the present and prior Official Actions including 
inter alia: 

Pritchard et al, J. ENDOCRINOL, 172:41 1-42, 2003, (hereinafter, "Pritchard"); 

Paterna et al., Methods, 28:208-218, 2002, (hereinafter, "Paterna"); 

Lasic, TIBTECH, 16:307-321, 1998, (hereinafter, "Lasic"); 

Dhillon et al MOLEC. Ther., 4(2):139-145, (hereinafter, "Dhillon"); 

Kier et al, Exp. NEUROL. 160:313-316, 1999, (hereinafter, "Kier"); 

Russell et al., U.S. Patent 6,156,303, (hereinafter, "Russell"); and 

Bagnasco et al, Endocrinol, 143(1 1):4409-4421, (hereinafter, "Bagnasco"). 

5. We understand that on page 6 of the Action, the P.T.O. has taken the position that 
claims 1-7, 11, 12, 21, 24, and 26-30 would be obvious to one of skill in this field 
of study by combining the teachings of Pritchard and Paterna (the Action page 6). 
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6. We also understand that in the same Action, the Examiner further considers the 
claimed invention to be obvious of one of skill in the art when combining the 
Pritchard, Paterna, Dhillon, and/or Bagnasco references (the Action at pages 7-9). 

7. Similarly, we understand that on page 9 of the Action, the P.T.O. has taken the 
position that the inventions encompassed by claims 1-9, 21, 26 and 27 would also 
have obvious to one of skill in this field of study when combining the teachings of 
Pritchard and Paterna and Lasic. 

8. We further understand that on page 10 of the Action, the P.T.O. has taken the 
position that claims 1-7, 11, 12, 21-24, 26-28, and 30 would be obvious to one of 
skill in the art over Pritchard and Paterna, further in view of Keir. 

9. From page 1 1 of the Action, we understand that the P.T.O. has taken the position 
that claims 1-8, 11, 12, 21-24, 26-28, and 30 would have been obvious to one of 
skill in the art at the time of our invention when combining the teachings of 
Pritchard and Paterna, further in view of Russell. 

10. We also note that the P.T.O. has taken the position on page 13 of the Action that 
previously-added claims 31-40 would also have been obvious to one of skill in the 
art by combining the teachings of Pritchard and Paterna. 
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11. We further understand that on page 15 of the Action, the P.T.O. has taken the 
position that claims 31-40 would be obvious to one of skill in the art over 
Pritchard in view of Paterna, and further in view of the teachings of Dhillon and 
Bagnasco. 

12. We disagree with the assessment that the Paterna or Pritchard references, either 
alone or in combination with each other, or with the additionally cited references 
of Dhillon, Bagnasco, Lasic, Kier, or Russell would render the presently claimed 
subject matter obvious to a scientist working in this field of research. 

13. In response to the Action, we now provide this declaration to demonstrate that 
neither Paterna nor Bognasco is available as prior art under 35 U. S. C. § 102, 
since the present invention was made by us in the United States at least as early as 
the public availability of the Paterna and Bognasco references. Because neither 
reference is available as prior art under 35 U. S. C. § 102, neither reference is 
properly citable under 35 U. S. C. § 103(a), and as such, all of the rejections under 
35 U. S. C. § 103 citing Paterna and/or Bognasco are moot. 

14. In support of this antedating affidavit, we provide the following documentary 
evidence: 
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According to the printed publication of Paterna, we understand that the reference 
was published in Volume 28 of the scientific journal Methods at pages 208-218 in 
2002 (a copy of the cover page of the reference is attached hereto as Exhibit C). 

According to the website of the publisher of this journal, Volume 28 of Methods 
was published in the October 2002 issue of the journal, a date which is less than 
one year before the April 1 1 , 2003 priority date of the instant application. (A 
copy of the journal's website entry demonstrating that the earliest electronic 
availability of the reference was October 9, 2002 is attached hereto at Exhibit D). 

According to the printed publication of Bagnasco, we understand that the 
reference was published in Volume 143, Number 11 of the scientific journal 
Endocrinology at pages 4409-4421 (a copy of the cover page of the reference is 
attached hereto as Exhibit E). 

According to the website of the publisher of this journal, Volume 143, Number 1 1 
of Endocrinology was published in November 2002, a date which is less than one 
year before the April 11, 2003 priority date of the instant application. (A copy of 
the journal's website entry demonstrating that the earliest availability of the 
reference was November 2002 is attached hereto at Exhibit F). 

We are providing the present declaration and attached documentary evidence to 
demonstrate that the claimed invention was made in the United States prior to the 



Page 5 of 8 



Customer Number: 000027683 
Application No. 10/822,613 

publication dates of both the October 9, 2002 Paterna reference, and the 
November 2002 Bagnasco reference. 

20. Evidence of the fact that the invention claimed in the captioned patent application 
was made in the United States prior to October 9, 2002 is shown in the attached 
Exhibits G and H and described in the following paragraphs. The studies 
described in the following paragraphs were conducted in Gainesville, Florida, in 
the United States. 

2 1 . We jointly conceived of the claimed invention prior to October 9, 2002. Attached 
hereto as Exhibit G is a copy of a vector preparation log sheet signed by me, 
Gang Li, on a date prior to October 9, 2002, showing transfection and large-scale 
production of an rAAV vector comprising a POMC-encoding polynucleotide 
construct that was deposited in the University of Florida Vector Core Facility, 
located in the Powell Gene Therapy Center, in the Department of Molecular 
Genetics and Microbiology College of Medicine University of Florida. This 
genetic material was prepared and titered at the facility prior to October 9, 2002, 
and was stored in a laboratory freezer under appropriate conditions by us on a 
date prior to October 9, 2002. 

22. We later jointly disclosed our invention to the Office of Technology Licensing 
(OTL) at The University of Florida Research Foundation, Inc., (UFRFI) in 
Gainesville, FL. Where we understand that on or about March 24, 2003, Mrs. 
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Monya A. Dunlap, an employee of the OTL at UFRFI, received our disclosure 
and assigned it an OTL internal file code of "UF#1 1 178. " Initial evidence of this 
is provided in Exhibit H, a copy of the original invention disclosure by us to the 
OTL. 

23. We understand that on or about April 9, 2003, Mrs. Dunlap then assigned 
responsibility for the preparation and filing of the U.S. provisional application 
upon which the present application claims priority, to the University's outside 
counsel, Williams, Morgan and Amerson (WMA), in Houston, TX, where 
Dr. Mark D. Moore, a registered patent agent, worked diligently throughout the 
preparation of the application from the time of receipt of the disclosure through 
April 11, 2003, when the U.S. provisional patent application was filed with the 
PTO. 

24. We further understand that on or about February 18, 2004, Ms. Noel Burmeister, 
an employee of the OTL at UFRFI, authorized the University's outside counsel, 
Dr. Mark D. Moore, to prepare and file a U.S. utility application based upon our 
invention, claiming priority to the provisional patent application filed April 1 1 , 
2003. We understand that Dr. Moore and employees of WMA worked diligently 
on the preparation of this utility patent application from such time until it was 
filed in the PTO on April 12, 2004. 
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25. From a time prior to October 9, 2002 to the present time, we have continued to 

work diligently on various embodiments of the invention as described and 
claimed in both our provisional patent application, and the captioned United 
States utility patent application. 



26. We hereby declare that all statements made herein of our knowledge are true and 

that all statements made on information and belief are believed to be true; and 
further that these statements were made with the knowledge that willful false 
statements and the like so made are punishable by fine or imprisonment, or both, 
under Section 1001 of Title 18 of the United States Code and that such willful 
false statements may jeopardize the validity of the application or any patent issued 
thereon. 

qdh_% i—-C 

Date y 

Oct n, W 

Date 




Philips /S^pace, PHI). 





Gang Li, Ph.D. 
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CURRICULUM VITAE 7/1/2006 
NAME: PHILIP J. SCARPACE, Ph.D. 

DATE OF BIRTH: January 4, 1948 E-mail: scaipace@ufl.edu 

MARITAL STATUS: Married 

ADDRESS: Department of Pharmacology and Therapeutics, PO Box 100267, 

University of Florida, Gainesville, FL 32610 

PHONE: BUS: (352) 392-8435 FAX: (352) 392-9696 HOME: (352) 335-2820 

EDUCATION: 

1966-1970 California State University, San Jose, B.S., Physics (minor Chemistry). 

California State Scholarship; Cumulative Average 3.5 of 4.0. Member, Tau 
Delta Phi - Scholastic Honorary Fraternity. 

1970-1974 University of Rochester, Ph.D. degree in Biophysics, School of Medicine, 

Thesis area: Membrane transport. 

PROFESSIONAL EXPERIENCE: 

1994 to present Professor of Pharmacology and Therapeutics, University of Florida, 
Gainesville, Florida. 

1987 to 2004 Research Director, Geriatric Research, Education and Clinical Center, 

Veterans Administration Medical Center, Gainesville, Florida. 

1999 to 2004 Research Career Scientist, Veterans Administration Medical Center, 

Gainesville, Florida. 

2000 to 2001 Acting Director, Geriatric Research, Education and Clinical Center, 

Veterans Administration Medical Center, Gainesville, Florida. 

1987 to 1994 Associate Professor of Pharmacology and Therapeutics, University of 

Florida, Gainesville, Florida. 

1988 to 1993 Associate Director, Center for Research on Oral Health and Aging, 

University of Florida, Gainesville, Florida. 

1977-1987 Chief, Molecular Biophysics Laboratory, Geriatric Research, Education and 

Clinical Center, Veterans Administration Medical Center, Sepulveda, CA. 

1977-1987 Assistant Research Professor, Dept. of Medicine, University of California 

School of Medicine, Los Angeles, California. 

1979-1981 Assistant Professor of Mathematics, California State University at 

Northridge, California. 

1977-1981 Instructor of Mathematics, (Computer Sciences), Moorpark College, 

Moorpark, California. 

1975-1976 Fellow, Division of Endocrinology, Department of Medicine, University of 

California School of Medicine, San Diego, California. 

1975-1976 Assistant Professor of Physiology, San Diego State University, San Diego, 

California. 
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PROFESSIONAL ACTIVITIES: 

Member: American Society for Pharmacology and Experimental Therapeutics. North American 
Society for the Study of Obesity (fellow). Gerontological Society of America (fellow). 
Program Chair, Gerontological Society of America Annual Meeting, 1993; 
Secretary-Treasurer, Gerontological Society of America, Biological Sciences, 2000-2003. 

VA Merit Review Board: 2001-2005 

GRECC Review Panel: Reviews applications for new VA gerontological centers, 1991-2000. 
NIH Study Section: Biochemical Endocrinology, Ad Hoc Study Section, 1990. 
VA Merit Review Board: Ad Hoc Reviewer, 1984-1999. 
VA Medical/Dental Fellowship: Ad Hoc reviewer, 1990. 

Associate Editor: Growth, Development and Aging, 1988 - present. 

Associate Editor: Journal of Gerontology: Biological Sciences, 1996-2000. 

Editorial Review Board: American J of Physiology: Endocrinology & Metabolism 1998 - 2001. 

Editorial Review Board: Journal of Gerontology: Biological Sciences, 1992 - 1996 

Journal Referee: Endocrinology, Proceeding of the Society for Experimental Biology and 
Medicine, Molecular Pharmacology, Pediatric Research, Neuroendocrinology, Growth, J. of 
Gerontology, American J. of Physiology, J. of American Geriatric Society, J. Clinical 
Investigation, Life Sciences, and Mechanisms of Aging and Development, Metabolism. 

Committees: Search Committee for GRECC Directors, Search Committees UF Faculty. GRECC 
Education Committee, Research and Development Committee, Chairman, Geriatric Research 
Committee. Sub-committee for Research Safety, Co-Chairman Animal Studies Committee 
(Sepulveda), Research and Development Committee (Sepulveda), Safety Committee 
(Sepulveda). Executive Committee, Gerontological Society of America. 

Reviewer: Research and Development Committee, VAMC, Sepulveda, CA and VAMC 
Gainesville, FL. 

University Affiliation: Department of Aging and Geriatric Research, Institute on Aging, Center 
for Neurobiology of Aging, Brain Institute. 



CURRENT RESEARCH SUPPORT (direct cost): 



2003-2006 



Veterans Administration Type II Merit Review, co-investigator and mentor, 
(PI: Yi Zhang) "Role of the central melanocortin pathway in age-related 
obesity", $370,000. 



2003-2007 



National Institutes of Health (NIA), principal investigator, "Age-related 
obesity: Interventions with gene delivery", $1,000,000. 



2003-2008 



2004-2009 



National Institutes of Health, co-investigator (PI: Sergei Zolotukhin) 
"rAAV-mediated metabolic engineering in vivo", $1,250,000. 

National Institutes of Health (NIA), principal investigator, "Leptin 
resistance: one mechanism underlying age-related obesity", $1,250,000. 



2006-2010 



Veterans Administration Merit Review, co-PI, (PI: Yi Zhang), "Alleviating 
Age-Related Obesity: Intervention by POMC Gene Therapy", $870,000. 
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PAST COMPETITIVE RESEARCH SUPPORT: 

2000-2005 Veterans Administration Merit Review, principal investigator, "Leptin: 

TNF-alpha and IL-6: Role in the increase in body weight with age", 
$626,000. 

1999-2004 National Institutes of Health (NIA), principal investigator, "Impaired leptin 

responsiveness with age", $51 1,000. 

2002-2003 Veterans Administration Type II Merit Review, co-investigator, "Role of 

leptin in blood pressure with age", $100,000. 

1999- 2003 Veterans Administration Merit Review, co-investigator (PI: Nihal Turner), 

"Catecholamine Biosynthesis Pathways with Age", $429,000. 

2000- 2002 National Institutes of Health, co-investigator, "Cytokine Gene Therapy and 

Obesity", $210,000. 

1998-1999 NEH R03, co-principal investigator, "Beta-2-agonist restoration of muscle 

mass in aged rats", $50,000. 

1997-2000 Veterans Administration Merit Review, principal investigator, "Leptin: 

Regulation by Sympathetic Activity and Role in Energy Expenditure", 
$300,000. 

1995-1999 Veterans Administration Merit Review, co-investigator, "Age Related 

Changes in Tyrosine Hydroxylase in Adrenal Medulla", $252,000. 

1994-1999 National Institutes of Health (NIA), principal investigator, "Brown Fat 

Thermogenesis: Response to Cold and Age", $506,000. 

1992-1995 American Heart Association, principal investigator, "Plasticity of 6- 

Adrenergic Signal Transduction in Heart: Influence of Age and Exercise", 
$80,000. 

1992-1993 University of Florida, principal investigator, "Atypical P3- Adrenergic 

receptors: Unique Pattern of Desensitization", $9,000. 

1990-1994 Veterans Administration Merit Review, principal investigator, 

"Pharmacology of Impaired Fever Response and Thermoregulation in 
Aging", $335,000. 

1990-1991 University of Florida, principal investigator, "Impaired Febrile Response in 

Senescence", $5,000. 

1988-1993 NIH Center for Research on Oral Health and Aging, Associate Director of 

Center, $2,500,000, principal investigator of one of four projects, "(3- 
adrenergic Mechanism in Salivary Protein Secretions", $550,000. 

1988-1989 University of Florida, principal investigator, "p-adrenergic Function in 

Senescence", $11,500. 

1987-1990 Veterans Administration Merit Review, principal investigator, "p- 

adrenergic Function in Senescence: Influence of Catecholamines" 
$190,000. 

1983-1987 Veterans Administration Merit Review, principal investigator, "Regulation 

of Lung p-adrenergic Function in Senescence" $210,000. 

1980-1983 Veterans Administration Merit Review, principal investigator, "Lung p- 

adrenergic Adenylate Cyclase: Effects of Glucocorticoids and Aging" 
$135,000. 

1980-1981 American Lung Association, principal investigator, "p-adrenergic Receptors 

and Asthma" $20,000. 

1978-1980 Veterans Administration Merit Review Grants, co-investigator, "Aging and 

Myocardial Hormone Responsiveness", $64,000. 

1974-1975 NIH Individual Postdoctoral Research Fellow, Department of Radiation 

Biology and Biophysics, University of Rochester, Rochester, New York. 
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INVITED SEMINARS AND SYMPOSIUMS 

University of Washington, 1975 

University of Rochester, 1977 

University of Rochester, 1981 

Vanderbilt University, 1982 

St. Louis University, 1983 

University of Washington, 1983 

GRECC, American Lake, 1983 

ASPET, 1984 

University of Miami, 1985 

University of Florida, 1985 

California State Univ., Northridge, 1986 

University of California, Davis, 1986 

Duke University, 1986 

National Institute on Aging, 1986 

Medical College of Pennsylvania, 1987 

Drug Therapy in the Elderly Symposium, 1988 

Gerontological Society of America, 1989 

University of South Florida, 1998 

Gerontological Society of America, 1998 

GRECC, St. Louis, 1990 

Case Western University, 1990 

Medical College of Pennsylvania, 1991 

Musculoskeletal Disorders Symposium, 1991 

American Aging Association, 1991 

Gerontological Society of America, 1991 

University of Miami, 1992 

Texas Tech University, 1994 



Symposium Chairman: 

International Congress of Gerontology (1989) 
Infections, Immunology and Aging (1989) 
The Gerontological Society of America (1990) 
Current Issues in Geriatric Dentistry (1990) 
The Gerontological Society of America (1991) 
The Gerontological Society of America (1993) 



Int. Society for Heart Research, 1994 
National Institute on Aging, 1994 
Southeastern Pharmacology Society, 1994 
Gerontological Society of America, 1994 
Gerontological Society of America, 1995 
Texas Tech University, 1997 
Gerontological Society of America, 1997 
University of Maryland, 1998 
University of South Florida, 1998 
International Thermoregulation symposium, 199! 
Gerontological Society of America, 1999 
Serono Symposia: Endocrinology of aging, 1999 
Gordon Conference: Biology of Aging, 2001 
International Congress of Nutrition, 2000 
IAMS Nutrition Symposium, 2000 
N American Society Study of Obesity, 2001 
International Congress of Nutrition, 2002 
International Obesity Congress, 2002 
Gerontological Society of America, 2002 
Lilly, 2003 

Nutrition and Aging XVHI, 2003 
University of Texas, San Antonio, 2003 
Gerontological Society of America, 2003 
Endocrine Society, 2004 
Gerontological Society of America, 2004 
VA Research Day, 2005 
International Congress of Physiology, 2005 
Society for Ingestive Behavior, 2005 



The Gerontological Society of America (1995) 
The Gerontological Society of America (1998) 
XI Int. Symposium of Thermoregulation (1999) 
Gerontological Society of America, 2003 
Gerontological Society of America, 2004 



RESEARCH PAPERS: 



1. Scaipace, P.J. and W.F. Neuman. Quantitation of Ca 2 + fluxes in chick calvaria. Biochem 
Biophys Acta 323, 267-275, 1973. 

2. Scarpace, P.J. and W.F. Neuman. The blood:bone equilibrium L The active accumulation of 
K+ into the bone fluid. Calcif Tiss Res 20, 137-149, 1976. 

3. Scaipace, P.J. and W.F. Neuman. The bloodtbone equilibrium II. Evidence against a pump 
for calcium or phosphate. Calcif Tiss Res 20, 151-158, 1976. 

4. Scarpace, P.J., W.F. Neuman and L.G. Raisz. Metabolism of radioiodinated salmon 
calcitonin in rats. Endocrinology 100, 1260-1267, 1977. 

5. Scaipace, PJ. and LJ. Deftos. Preparation and immunological characteristics of biologically 
active radioiodinated human CT. Endocrinology 101, 1398-1405, 1977. 

6. Scaipace, P.J., J.G. Parthemore and L.J. Deftos. The distribution of biological active and 
inactive radioiodinated human calcitonin in the rat. Endocrinology 103, 128-132, 1978. 
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7. Abrass, LB. and P.J. Scarpace. Glucocorticoid regulation of myocardial beta-adrenergic 
receptors. Endocrinology 108, 977-980, 1981. 

8. Scarpace, P.J. and LB. Abrass. Thyroid hormone regulation of rat heart, lymphocyte and lung 
beta-adrenergic receptors. Endocrinology 108, 1007-1011, 1981. 

9. Scarpace, P.J. and LB. Abrass. Thyroid hormone regulation of beta-adrenergic receptor 
number in aging rats. Endocrinology 108, 1276-1278, 198L 

10. Abrass, LB. and P.J. Scarpace. Human lymphocyte beta-adrenergic receptors are unaltered 
with age. J Gerontol 36, 298-301, 1981. 

11. O'Connor, S.W., P.J. Scaipace and LB. Abrass. Age-associated decrease of adenylate cyclase 
activity in rat myocardium. Mech Ageing Dev 16, 91-95, 1981. 

12. Scarpace, P.J. and LB. Abrass. Glucocorticoid regulation of lung beta-adrenergic receptors. 
Drug Development Res 2, 91-94, 1982. 

13. Tashkin, D.P., M.E. Conolly, R. Deutsch, K.K. Hui, M. Littner, PJ. Scarpace, and LB. 
Abrass. Subsensitization of beta-adrenoreceptors in airways and lymphocytes of healthy and 
asthmatic subjects. Am Rev Respir Dis 125, 185-193, 1982. 

14. Abrass, LB., J.L. Davis and P.J. Scaipace. Isoproterenol responsiveness and myocardial beta- 
adrenergic receptors in young and old rats. J Gerontol 37, 156-160, 1982. 

15. Abrass, LB. and PJ. Scaipace. Catalytic unit of adenylate cyclase: Reduced activity in aged 
human lymphocytes. J Clin Endocrinol Metab 55, 1026-1028, 1982. 

16. Scaipace, P. J., M.R. Littner, D.P. Tashkin and LB. Abrass. Lymphocyte beta-adrenergic 
refractoriness induced by theophylline or metaproterenol in healthy and asthmatic subjects. 
Life Sci 31, 15674573, 1982. 

17. Scarpace, P.J. and LB. Abrass. Desensitization of adenylate cyclase and down regulation of 
beta-adrenergic receptors following in vivo administration of beta-agonist. J Pharmacol Exp 
Ther 223, 327-331, 1982. 

18. Scarpace, P.J., S.W. O'Connor and LB. Abrass. Thermal lability of adenylate cyclase: 
mechanisms of stabilization. Life Sci 32, 817-824, 1983. 

19. Scaipace, P.J. and LB. Abrass. Decreased beta-adrenergic agonist affinity and adenylate 
cyclase activity in senescent rat lung. J Gerontol 38, 143-147, 1983. 

20. O'Connor, S.W., P.J. Scaipace and LB. Abrass. Age-associated decrease in the catalytic unit 
activity of rat myocardial adenylate cyclase. Mech Ageing Dev 21, 357-363, 1983. 

21. O'Connor, S.W., PJ. Scaipace and LB. Abrass. The effects of age and cholesterol on the rat 
lung beta-adrenergic system. Biochem Biophys Acta 778 , 497-502, 1984. 

22. Abrass, C.K., S.W. O'Connor, P.J. Scarpace, and LB. Abrass. Characterization of the beta- 
adrenergic receptor of the rat peritoneal macrophage. J Immunol 135, 1338-1341, 1985. 

23. Scaipace, P. J., S.W. O'Connor and LB. Abrass. Cholesterol modulation of beta-adrenergic 
receptor characteristics. Biochem Biophys Acta 845 , 520-525, 1985. 

24. Scaipace, P.J., L.A. Baresi, D.A. Sanford and LB. Abrass. Desensitization and 
resensitization of beta-adrenergic receptors in a smooth muscle cell line. Mol Pharmacol 13, 
495-501, 1985. 

25. Scaipace, P.J., S.W. O'Connor and LB. Abrass. Temperature and Isoproterenol modulation 
of beta-adrenergic receptor characteristics. Life Sci 38, 309-316, 1986. 

26. Scaipace, P.J. Decreased beta-adrenergic responsiveness during senescence. Federation Proc 
45, 51-54, 1986. 

27. Scaipace, P.J. and LB. Abrass. Beta-adrenergic agonist mediated desensitization in senescent 
rats. Mech Ageing Dev 35, 255-264, 1986. 

28. Scarpace, P.J. and H.J. Armbrech. Adenylate cyclase in senescence: Catecholamine and 
parathyroid hormone pathways. Rev Clin Basic Pharmacol 6, 105-118, 1987. 

29. Scaipace, P.J. Characterization of beta-adrenergic receptors throughout the implicative life 
span of MR-90 cells. J Cell Physiol 130, 163-168, 1987. 
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30. Scaipace, P. J. and B.P. Yu. Effect of diet restriction on rat lung beta-adrenergic receptors 
and adenylate cyclase activity. J Gerontol 42, 442-446, 1987. 

31. Scarpace, P. J., L.A. Baresi and J.E. Morley. Modulation of receptors and adenylate cyclase 
activity during sucrose feeding, food deprivation, and cold exposure. Am J Physiol 253 , 
E629-E635, 1987. 

32. Mader, S.L., A.S. Robbins, L.Z. Ruberstein, M.L. Tuck and P.J. Scarpace. Effects of age and 
posture on lymphocyte and platelet adenylate cyclase activity. Clin Sci 74, 331-334, 1988. 

33. Scarpace, PJ., A.D. Mooradian and J.E. Morley. Age-associated decrease in beta-adrenergic 
receptors and adenylate cyclase activity in rat brown adipose tissue. J Gerontol 43, B65-B70, 
1988. 

34. Scarpace, P.J. and LB. Abrass. Alpha- and beta-adrenergic receptor function in the brain 
during senescence. Neurobiol Aging 9, 53-58 1988. 

35. Mooradian, A.D., P.J. Scarpace and J.E. Morley. The effects of dietary zinc on beta- 
adrenergic receptor and post receptor function. Acta Endocrinol 119 , 174-180, 1988. 

36. Scarpace, P.J. and L.A. Baresi. Increased beta-adrenergic receptors in the light-density 
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Abstract 

Efficiency and stability of recombinant adeno-associated virus (rAAV)-mediated gene expression within the mammalian brain are 
determined by several factors. These include the dose of infectious particles, the purity of the vector stock, the serotype of r AAV, the 
route of administration, and the intrinsic properties, most notably the rAAV receptor density, of the targeted area. Furthermore; the 
choice of appropriate regulatory elements in rAAV vector design is of fundamental importance to achieve high-level sustained in 
vivo transcription and translation, This review summarizes the characteristics of various transcriptional and posttranscriptfonal 
regulatory elements, and highlights their influence on the expression performance of rAAV vectors in the mammalian brain, j 
© 2002 Elsevier Science (USA). All rights reserved. 

Keywords: Adeno-associated virus; Serotype; Brain; Neuron; Glia; Expression cassette; Promoter; Woodchuck hepatitis virus posttranscriptional 
regulatory element; Bicistronic vector; Regulated gene expression \ 



I I 

Over the past few years, significant improvements in 
rAAV vector production have led to high-tiier and 
clinical-grade pure rAAV vector stocks. Adenovirus 
(Ad) coinfection was replaced by Ad minigenorrie plas- 
mids harboring all necessary helper functions forrAAV- 
2 vector production [12-15]. Furthermore, some; groups 
combined AAV packaging and Ad helper functions on a 
single plasmid [16,17] (Fig. 1). Using these plasmidsjwt- 
like replication-competent AAV-2 (rcAAV-2) were no 
longer detected in rAAV-2 vector stocks [16j 18420]. 
Concomitantly, purification schemes based on time- 
consuming cesium chloride (CsCl) gradient ujtrafcen- 
trifugation were replaced by iodixanol gradient 
ultracentrifugation and subsequent HPLC-based; affinity 
chromatography, yielding rAAV-2 preparations with 
significantly increased infectivity (higher transdubing 
units/overall particle ratios) [21-23]. .; 

Attempts to overcome the limited cloning capacity 
«5kb) exploited the unique feature of AAV-2 inverted 
terminal repeats (ITRs) to join two (or more) indepen- 
dent rAAV genomes by intermolecular recombination 
[24,25]. Recently, vectors derived from alternative AAV 
serotypes have emerged [26-30], and some of them \yere 
shown to have great potential for gene transfer to! the 

1046-2023/02/$ - sec front matter © 2002 Elsevier Science (USA). AH rights reserved. j 
PII: SI 046-2023(02)00225-6 



1. Introduction 

Recombinant adeno-associated virus type 2 (rAAV-2) 
vectors have been widely investigated for gene transfer 
to neurons in several animal models of human neu- 
rodegenerative diseases, including Parkinson's disease 
(PD) [1-5], lysosomal storage diseases (LSD) [6-8], and 
amyotrophic lateral sclerosis (ALS) [9]. Recombinant 
AAV-2 vectors provoke no toxicity and, with the 
exception of a few reports [10,11], no immunological 
responses against the transduced cells or the vector-de- 
rived gene product have been observed, even after ad- 
ministration of high vector doses. Therefore, this type of 
viral vector has attracted considerable interest as a gene 
transfer vehicle. Furthermore, the lack of any viral 
genes, the ability to efficiently transduce postmitotic 
cells in the central and peripheral nervous systems, and 
the fact that no human disease has been associated with 
wild-type (wt) AAV-2 make rAAV-2 vectors a valuable 
and interesting alternative to other gene delivery sy- 
stems. 
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Energy Expenditure, and Ghrelin Stimulation Pathways 
as Revealed by Hypothalamic Site-Specific Leptin 
Gene Therapy 
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To identify the specific hypothalamic sites in which leptin 
acts to decrease energy intake and/or increase energy expen- 
diture, recombinant adeno-associated virus vector-encoding 
leptin was microinjected bilaterally into one of four hypotha- 
lamic sites in female rats. Leptin transgene expression in the 
ventromedial nucleus and paraventricular nucleus induced 
comparable decreases in daily food intake (FI; 18-20%) and 
body weight (BW; 26-29%), accompanied by drastic reductions 
in serum leptin (81-97%), insulin (92-93%), free fatty acids 
(35-36%), and normoglycemia. Leptin transgene expression in 
the arcuate nucleus (ARC) decreased BW gain (21%) and FI 
(11%) to a lesser range, but the metabolic hormones were sup- 
pressed to the same extent. Leptin transgene expression in the 
medial preoptic area (MPOA) decreased BW and metabolic 



hormones without decreasing FI. Finally, leptin transgene 
expression in all four sites augmented serum ghrelin and 
thermogenic energy expenditure, as shown by uncoupling 
protein-1 mRNA expression in brown adipose tissue. Proopio- 
melanocortin gene expression in the ARC was up-regulated by 
leptin expression in all four sites, but neuropeptide Y gene 
expression in the ARC was suppressed by leptin transgene 
expression in the ARC but not in the MPOA Thus, whereas 
leptin expression in the paraventricular nucleus, ventrome- 
dial nucleus, or ARC suppresses adiposity and insulin by de- 
creasing energy intake and increasing energy expenditure, in 
the MPOA it suppresses these variables by increasing energy 
expenditure alone. {Endocrinology 143: 4409-4421, 2002) 



LEPTIN PRODUCED BY adipocytes and hypothalamus 
(1-4) controls the daily management of body weight 
(BW) homeostasis by restraining food intake (FI) and en- 
hancing energy expenditure (5-7). A loss of leptin control on 
these two central mechanisms invariably results in uncon- 
trolled energy intake leading to obesity and attendant met- 
abolic disorders such as hyperleptinemia, hyperinsulmemia, 
and type 2 diabetes (5-8). Numerous studies now suggest 
that despite the presence of elevated circulating leptin levels, 
the progressive age-related and environmentally based in- 
crease in adiposity is due to leptin insufficiency in the hy- 
pothalamus rendered by defective transport of peripheral 
leptin across the blood brain barrier and/or suboptirnal pro- 
duction of leptin locally in the hypothalamus (9-14). 

Gene delivery in vivo to the central nervous system has 
been facilitated by the development of a nonimmunogenic 
and nonpathogenic recombinant adeno-associated virus 
(r AA V) vector (15, 16). The rAAV has advantages over other 
viral vector systems because of availability of stable, high- 
titer vector for long-term expression of target genes in non- 
dividing cells (15-17). Consequently, leptin gene therapy 



Abbreviations: AgrP, Agouti -related peptide; ARC, arcuate nucleus; 
BAT, brown adipose tissue; BW, body weight; FFA, free fatty acid; FI, 
food intake; GFP, green fluorescence protein; icv, intracerebroventric- 
ular; ISH, in situ hybridization; MPOA, medial preoptic area; NPY, 
neuropeptide Y; PF, pair fed; POMC, proopiomelanocortin; PVN, para- 
ventricular nucleus; rAAV, recombinant adeno-associated virus; rAAV- 
lep, rAAV-vector encoding the leptin transgene; ROD, relative OD; 
UCP1, uncoupling protein-1; VMN, ventromedial nucleus. 



offers a novel way to reinstate the hypothalamic leptin in- 
sufficiency responsible for the age-related and environmen- 
tally based abnormal weight gain and adiposity. 

We recently developed a rAAV-vector encoding the leptin 
transgene (rAAV-lep) (18). A single intracerebro ventricular 
(icv) injection of this vector inhibited weight gain and adi- 
posity for long periods in rats of both sexes maintained either 
on regular rat chow or high-fat diet (10, 11, 19, 20). Interest- 
ingly, in association with suppressed weights, these rats dis- 
played drastic reductions in serum leptin, insulin, and free 
fatty acids (FFAs) along with normoglycemia. In addition, 
icv rAAV-lep augmented thermogenic energy expenditure 
alone or along with decreased FI (10, 11, 19-22). 

The physiologically active long form of the leptin receptor 
is expressed in various hypothalamic sites, and leptin ad- 
rninistration to rodents activates c-Fos protein in groups of 
neurons in multiple hypothalamic sites (5, 23-27), suggesting 
that receptive elements in these sites play a role in regulating 
energy balance. Experimental results snowed that microin- 
jection of leptin into several hypothalamic sites decreased 
food intake (28, 29). These sites include the arcuate nucleus 
(ARC)-paraventricular nucleus (PVN) axis in which leptin 
receptors are expressed in neurons expressing the orexigenic 
peptides, neuropeptide Y (NPY), and agouti- related peptide 
(AgrP) and in proopiomelanocortin (POMC) neurons pro- 
ducing the anorexigenic peptide, a-MSH (5, 6, 30, 31). 

We have now extended our icv leptin gene therapy studies 
to ascertain whether intracranial delivery of rAAV-lep in 
distinct hypothalamic sites would transduce leptin-trans- 
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H Keisuke Kaneishi, Yasuo Sakuma, Hisae Kobayashi, and Masakatsu Kato 

3 ! ,5'-Cyclic Adenosine Monophosphate Augments Intracellular Ca 2+ Concentration and 
Gonadotropin-Releasing Hormone (GnRH) Release in Immortalized GnRH Neurons in an 

Na + -Dependent Manner 

Endocrinology 2002 143: 4210-4217, doi:10.1210/en.2002-220508 [Abstract] [Full Text] 

□ A. M. Wren, C, J. Small, C. R. Abbott, P. H. Jethwa, A. R. Kennedy, K. G. Murphy, S. A. Stanley, 
A. N. Zollner, M. A. Ghatei, and S. R. Bloom 

Hypothalamic Actions of Neuromedin U 

Endocrinology 2002 143: 4227-4234, doi:10.1210/en.2002-220308 [Abstract] [Full Text] 

□ S. Brugman, D. J. Clegg, S. C. Woods, and R. J. Seeley 



http ://endo . endoj ournals . org/content/vol 1 43/issue 11/ 



Endocrinology -- Table of Contents (143 [1 1]) 



Page 4 of 7 



Combined Blockade of Both fi- and K-Opioid Receptors Prevents the Acute Orexigenic 
Action of Agouti-Related Protein 

Endocrinology 2002 143: 4265-4270, doi:10.1210/en.2002-220230 [Abstractl [Full Text] 

□ Yumi Ozaki, Tatsushi Onaka, Masamitsu Nakazato, Jun Saito, Keiko Kanemoto, Tetsuro 
Matsumoto, and Yoichi Ueta 

Centrally Administered Neuromedin U Activates Neurosecretion and Induction of e-fos 
Messenger Ribonucleic Acid in the Paraventricular and Supraoptic Nuclei of Rat 

Endocrinology 2002 143: 4320-4329, doi:10.1210/en.2002-220201 [Abstract] [Full Text] 

□ Lee Chapman, Aya Nishimura, Julia C. Buckingham, John F. Morris, and Helen C. Christian 

Externalization of Annexin I from A Folliculo-Stellate-Like Cell Line 

Endocrinology 2002 143: 4330-4338, doi:10.1210/en.2002-220529 £Abstractl fFuJlTextl 

□ Chad D. Foradori, Lique M. Coolen, Maureen E. Fitzgerald, Donal C. Skinner, Robert L. Goodman, 
and Michael N. Lehman 

Colocalization of Progesterone Receptors in Parvicellular Dynorphin Neurons of the Ovine 
Preoptic Area and Hypothalamus 

Endocrinology 2002 143: 4366-4374, doi:10.1210/en.2002-220586 lAbjtraofi r^uilJfextl 

r M. Bagnasco, M. G. Dube, P. S. Kalra, and S. P. Kalra 

Evidence for the Existence of Distinct Central Appetite, Energy Expenditure, and Ghrelin 
Stimulation Pathways as Revealed by Hypothalamic Site-Specific Leptin Gene Therapy 

Endocrinology 2002 143: 4409-4421, doi:10.1210/en.2002-220505 f^bstractl [Full Text] 

□ Martha E. Cruz-Soto, Michael D. Scheiber, Karen A. Gregerson, Gregory P. Boivin, and Nelson D. 
Horseman 

Pituitary Tumorigenesis in Prolactin Gene-Disrupted Mice 

Endocrinology 2002 143: 4429-4436, doi:10.1210/en.2002-220173 [Abstract] [Full Text! 

1~1 Soon Lee, Richard Miselis, and Catherine Rivier 

Anatomical and Functional Evidence for a Neural Hypothalamic-Testicular Pathway that Is 
Independent of the Pituitary 

Endocrinology 2002 143: 4447-4454, doi:10.1210/en.2002-220392 lAbstracfj [Full Text] 

□ Mitsuo Yamashita, Eric Glasgow, Bing-Jun Zhang, Kiyoshi Kusano, and Harold Gainer 

Identification of Cell-Specific Messenger Ribonucleic Acids in Oxytocinergic and 
Vasopressinergic Magnocellular Neurons in Rat Supraoptic Nucleus by Single-Cell 
Differential Hybridization 

Endocrinology 2002 143: 4464-4476, doi:10.1210/en.2002-220516 jAbstractl [Full Text] 

PTH-CALCITONIN- VITAMIN D-BONE:n 

Sundeep Khosla 

Editorial: Leptin— Central or Peripheral to the Regulation of Bone Metabolism? 

Endocrinology 2002 143: 4161-4164, doi:10.1210/en.2002-220843 [Full Text] 

□ M. Kveiborg, R. Chiusaroli, N. A. Sims, M. Wu, G. Sabatakos, W. C. Home, and R. Baron 

The Increased Bone Mass in AFosB Transgenic Mice Is Independent of Circulating Leptin 



http://endo.endojournals.org/content/voll43/issuell/ 



Endocrinology -- Table of Contents (143 [11]) 



Page 5 of 7 



Ijevels 

Endocrinology 2002 143: 4304-4309, doi:10.1210/en.2002-220420 [Abstract] [Full Text] 

□ Vijaya Vegesna, James O'Kelly, Milan Uskokovic, Jonathan Said, Nathan Lemp, Takayuki Saitoh, 
Takayuki Ikezoe, Lise Binderup, and H. Phillip Koeffler 

Vitamin D 3 Analogs Stimulate Hair Growth in Nude Mice 

Endocrinology 2002 143: 4389-4396, doi:10.1210/en.2002-2201 18 [Abstract] [Full Text] 

RECEPTORS: n 

□ Heather A. Harris, John A. Katzenellenbogen, and Benita S. Katzenellenbogen 

Characterization of the Biological Roles of the Estrogen Receptors, ER<* and ERB, in 
Estrogen Target Tissues in Vivo through the Use of an ERa-Selective Ligand 

Endocrinology 2002 143: 4172-4177, dni : 1 0. 1 21 0/en .2002-220403 [Abstract] [Full Text] 

D Derek A. Schreihofer, Daniel F. Rowe, Emilie F. Rissman, Elka M. Scordalakes, Jan-ake 
Gustafsson, and Margaret A. Shupnik 

Estrogen Receptor-a (ER«), But Not ERB, Modulates Estrogen Stimulation of the ER«- 

Truncated Variant, TERP-1 

Endocrinology 2002 143: 4196-4202, doi:10.1210/en.2002-220353 [Abstract] [Full Text] 

□ Colette Vaillant, Franck Chesnel, Diane Schausi, Christophe Tiffoche, and Marie-Lise Thieulant 

Expression of Estrogen Receptor Subtypes in Rat Pituitary Gland during Pregnancy and 
Lactation 

Endocrinology 2002 143: 4249-4258, doi:10.1210/en.2002-220193 [Abstract] [Full Text] 

□ Helene Orcel, Vicky A. Tobin, Gerard Alonso, and Alain Rabie 

Immunocytochemical Localization of Vasopressin V Ja Receptors in the Rat Pituitary 

Gonadotropes 

Endocrinology 2002 143: 4385-4388, doi:10.1210/en.2002-220603 [Abstract] [Full Text] 

REPRODUCTION-DEVELOPMENT: □ 

□ Raul Gomez, Carlos Simon, Jose Remohi, and Antonio Pellicer 

Vascular Endothelial Growth Factor Receptor-2 Activation Induces Vascular Permeability 
in Hyperstimulated Rats, and this Effect Is Prevented by Receptor Blockade 

Endocrinology 2002 143: 4339-4348, doi:10.1210/en.2002-220204 [Abstract] [Full Text] 

□ Minna Heikkila, Hellevi Peltoketo, Juhani Leppaluoto, Mika lives, Olli Vuolteenaho, and Seppo 
Vainio 

Wnt-4 Deficiency Alters Mouse Adrenal Cortex Function, Reducing Aldosterone Production 

Endocrinology 2002 143: 4358-4365, doi:10.1210/en.2002-220275 [Abstract] [Full Text] 

□ Angelika E. Stock, Nadine Bouchard, Kristy Brown, Andrew P. Spicer, Charles B. Underbill, 
Monique Dore, and Jean Sirois 

Induction of Hyaluronan Synthase 2 by Human Chorionic Gonadotropin in Mural 
Granulosa Cells of Equine Preovulatory Follicles 



http://endo.endoj ournals.org/content/vol 1 43/issue 1 1 / 



Endocrinology - Table of Contents (143 [11]) 



Page 6 of 7 



Endocrinology 2002 143: 4375-4384, doi:10.1210/en.2002-220563 [Abstract] [Full Text] 

□ Mari-Anne Huotari, Paivi J. Miettinen, Jaan Palgi, Tarja Koivisto, Jarkko Ustinov, Daniel Harari, 
Yosef Yarden, and Timo Otonkoski 

ErbB Signaling Regulates Lineage Determination of Developing Pancreatic Islet Cells in 
Embryonic Organ Culture 

Endocrinology 2002 143: 4437-4446, doi:10.1210/en.2002-220382 [Abstract] [Full Text] 

□ K. M. Moritz, K. Johnson, R. Douglas-Denton, E. M. Wintour, and M. Dodic 

Maternal Glucocorticoid Treatment Programs Alterations in the Renin-Angiotensin System 
of the Ovine Fetal Kidney 

Endocrinology 2002 143: 4455-4463, doi:10.1210/en.2002-220534 [Abstract] [Full Text] 

□ Pirjo Pakarinen, Shioko Kimura, Faraj El-Gehani, Lauri J. Pelliniemi, and Ilpo Huhtaniemi 

Pituitary Hormones Are Not Required for Sexual Differentiation of Male Mice: Phenotype 
of the T/ebp/Nkx2.1 Null Mutant Mice 

Endocrinology 2002 143: 4477-4482, doi:10.1210/en.2002-220052 [Abstract] [Full Text] 

TRH-TSH-THYROID: □ 

□ Arturo Hernandez, Steven Fiering, Elena Martinez, Valerie Anne Galton, and Donald St. Germain 

The Gene Locus Encoding Iodothyronine Deiodinase Type 3 (Dio3) Is Imprinted in the Fetus 
and Expresses Antisense Transcripts 

Endocrinology 2002 143: 4483-4486, doi:10.1210/en.2002-220800 [Abstract] [PDF] 

MISCELLANEOUS: □ 

□ Sandra Filippi, Michaela Luconi, Simone Granchi, Linda Vignozzi, Saverio Bettuzzi, Paola Tozzi, 
Fabrizio Ledda, Gianni Forti, and Mario Maggi 

Estrogens, But Not Androgens, Regulate Expression and Functional Activity of Oxytocin 
Receptor in Rabbit Epididymis 

Endocrinology 2002 143: 4271-4280, doi:10.1210/en.2002-220384 [Abstract] [Full Text] 

ANNOUNCEMENTS : □ 

ATTENTION AUTHORS: 

Endocrinology 2002 143: 4195 [Full Text] 

Erratum 

Endocrinology 2002 143: 4349 [Full Text] 

CALL FOR NOMINATIONS FASEB EXCELLENCE IN SCIENCE LECTURE AND 
AWARD 2004 

Endocrinology 2002 143: 4463 [Full Text] 

RESEARCH RESOURCES: □ 



http://endo.endojournals.org/content/voll43/issuell/ 



Endocrinology Table of Contents (143 [1 1]) 



Page 7 of 7 



Endocrine-Related Resources from the National Institutes of Health 

Endocrinology 2002 143: 4487-4489 [Full Text] 

National Hormone & Peptide Program « NIDDK: Recombinant Hormones, Hypothalamic 
Peptides & Other Hormones, Antisera, Reagents, & Hormone Assay Services Available 

Endocrinology 2002 143: 4490-4492 [Full Text] 

Clear | Get All Checked Abstract(s) | 

To see an article, click its [Full Text] link. To review many abstracts, check the boxes to the left of 
the titles you want, and click the 'Get All Checked Abstract(s)' button. To see one abstract at a time, 
click its [Abstract] link. 



HOME HELP FEEDBACK SUBSCRIPTIONS ARCHIVE SEARCH TABLE OF CONTENTS 
Endocrinology Endocrine Reviews J. Clin. End. & Metab. 

Molecular Endocrinology Recent Prog. Horm. Res. AH Endocrine Journals 
Copyright © 2002 bv The Endocrine Society 



http ://endo . endoj ournals.org/content/vol 1 4 3/i ssue 1 1 / 



Exhibit D 



Certificate of Service 



I hereby certify that this correspondence is being filed 
with the U.S. Patent and Trademark Office via EFS- 
Web on /d/£ ,3 , 2006. 



Autrey Brown (I 



ScienceDirect - Methods : Recombinant adeno-associated virus vector design and gene ex... Page 1 of 2 

Exhibit D 



WELCOME GUEST USER f info H 



Login: ES 
Register 



Home Browse Abstract Databases My Settings Alerts Help 



Quick Search Title, abstract, keywords 
@ search tips Journal/book title 



-This Journal/Book- 



Author 
Volume 



e.c 



28 



Issue 



Page 



208 



[< results list ] 



1 Of lg 



Methods 

Volume 28, Issue 2 , October 2002, Pages 208-218 



doi:io.ioi6/si046-2023(02)oo225-6 <D Cite or Link Using DOI 

Copyright © 2002 Elsevier Science (USA). All rights reserved. 

Recombinant adeno-associated virus 
vector design and gene expression in the 
mammalian brain 



This Document 

► Abstract 

■ Full Text + Links 

■ PDF (220 K) 

Actions 

- E-mail Article 

• $M Add to my Quick Links 



Jean-Charles Paterna ' S and Hansruedi Biieler 

Institute of Molecular Biology, University of Zurich, Winterthurerstrasse 190, 8057, Zurich, 
Switzerland 

Accepted 15 July 2002. Available online 9 October 2002. 



Abstract 

Efficiency and stability of recombinant adeno-associated virus (rAAV)-mediated gene 
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Disclosure of Invention 




An invention includes any discovery, new and useful process, composition of matter, article of 
manufacture, know-how, design, model, technological development, biological material, strain, variety, 
culture of any organism, or portion, modification translation, or extension of these items, and any mark 
used in connection with these items. Under patent law, this may include drugs, newly discovered, 
mutated or genetically engineered microorganisms or plants, new or altered forms of plant life, vaccines, 
cells, tissue and organ cultures, products of recombinant DNA research, hybrid cell cultures, processes 
involving microorganisms, monoclonal and polyclonal antibodies, engineered proteins, and some 
computer programs and designs. 

A. TITLE: Reduction in food intake, adiposity, and body weight gain using peripherally 
administered recombinant Adeno-associated virus (rAAV) vector encoding Pro- 
opiomelanocrotin (POMC) cDNA. 

B. CONCISE DESCRIPTION OF THE INVENTION 

L The disclosure should enable someone having knowledge of the field to understand the 
invention. Include essential elements (features, concepts, or new results of the invention, 
whichever is most applicable), their relationship to one another, and their mode of operation. 
Identify the elements that are considered novel. 

A novel rAAV vector (Fig. 1) is described that is capable of reducing food intake, 
adiposity, and body weight gain and improving insulin sensitivity upon a single central 
(delivered bilaterally into hypothalamic arcuate nucleus) administration in rats that are obese, 
hyperphagic, and hyperinsulinemic. 

The described rAAV encodes for the mouse Pro-opiomelanocrotin (POMC) cDNA under 
the control of CBA promoter. POMC is a pre-hoimone, from which a family of peptides is 
derived including a-melanocyte stimulating hormone (a-MSH), p~MSH, y-MSH, and 
adrenocorticotropic hormone (ACTH), These peptides, commonly know as Melanocortins are 
bioactive peptides involved in feeding and body weight regulation. To our knowledge, the 
described rAAV is the first vectors of this type capable of sustained reduction in food intake and 
body weight gain following bilaterally administration into the hypothalamic arcuate nucleus (Fig. 
2 & 3). In addition, this vector improves insulin sensitivity and reduces serum cholesterol in 
these obese rats (Fig. 4) . 



2. If the invention is an apparatus or system, attach drawings or a sketch and indicate if it has 
ever been built or tested. Use additional pages, attach drawings, manuscripts, papers, or other 
supporting material to facilitate understanding the invention. Attach any data which shows 
that the invention works. 

Fig. 1 Diagram of rAAV vector plasmid, TR is AAV2 terminal repeat sequence; CBA promoter 
includes the CMV intermediate early enhancer sequence, the chicken p-actin promoter, non- 
coding sequence (Exonl) and intron from rabbit (3-globin gene; the murine POMC; WPRE is the 
woodchuck hepatitis virus post-transcription regulatory sequence; bGH poly(A) is the bovine 
growth hormone polyadenylation sequence 
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Fig. 2 Effect of rAAV-POMC vector injected bilaterally into hypothalamic arcuate nucleus on 
body weight gain of rats (n=6). 
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Fig. 3. Effect of rAAV-POMC vector injected bilaterally into hypothalamic arcuate nucleus on 
food intake of rats (n-6). 
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Fig. 4. Effect of rAAV-POMC vector injected bilaterally into hypothalamic arcuate nucleus on 
fasting serum insulin, glucose and cholesterol of rats (n=6). 
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PRACTICAL FEATURES: In lay terms, please describe the practical features of the invention. 

The described vector could be used in human or animal clinic to curb the body weight gain, 
improve insulin sensitivity and reduce cholesterol levels in human obese patients or obese cats 
and dogs. 



PRODUCTS: Describe the most likely products, services or commercial processes or other 
applications that could result from this invention (especially important if the invention is a 
chemical compound). 

Gene therapy for obesity in humans or pets. 



BENEFITS: Describe the primary benefits to a potential customer or user for any products, 
services, or commercial processes that might be developed from this technology {e.g., what could 
it do to help a potential customer: lower expenses, increase productivity, efficiency or accuracy, 
minimize risk, simplify a process, overcome a defect, increase revenue, promote safety?). 

Potential patients and pets would substantially decrease risk factors for atherosclerosis, 
hypertension, diabetes and other obesity-related disorders. 



What is the stage of development? 

Working prototype 

_XJProof of concept 
.Analytical work 



What work remains to complete development? 



Market Information 

Please provide this information to the best of your knowledge. We realize this information may not 
readily known, but your input will be helpful. 

A. Market Need 

1. What is the ideal market for this technology? Who needs it? 

>27% of US adults and 20-40% of cats and dogs are obese by current medical standards. 



2. Why do you think the market needs this technology? 

There is no working reliable drug to treat obesity efficiently in either humans or pets, 

B. Market Demand 

1. What factors influence demand in the market? 

Social and economic. 

2. Is demand becoming weaker or stronger? 
Stronger. 

C. Market Size 

1. What is the estimated size of the market in annual dollars? $ 



2- How did you derive this figure? Please attach any supporting data. 
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D. Market Research Information 

L Please list any published technical material such as patents, commercial literature, or 
scientific articles relating to the invention and any planned future publications. 

• Li, G, C.V. Mobbs and P J. Scarpace. Central Pro-melanocortin gene delivery results in hypophagia, 
reduced visceral adiposity and improved insulin sensitizity in genetically obese Zucker rats. 
Diabetes, (in review), 2003. 

• Li G, C. Mobbs, and P.J. Scarpace. Central proopiomelanocortin gene delivery reduces food intake 
and visceral adiposity and improves insulin sensitivity in fa/fa Zucker rats. Abstract submitted for 
presentation at Experimental Biology, 2003. 



2> Have you conducted any market research? If so, please list your sources. 
No 



E. Competing Products 

1. What existing commercial products or services would this invention directly displace? 

None exist, * . 



2. What are the competing alternatives or substitutes? 
Pharmacological treatment, physical exercise, dieting. 



F. New Developments and Circumvention 

L Are you aware of any new developments (e.g., technologies, products) by others to 
accomplish the same objective? 

No. 



2. How would you "get around" your own invention? 
Don't know 
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Suppliers 

1. What companies are the major suppliers for products or services that could or will compete 
with the invention? 

Not known 

2. Are there many suppliers or is the market dominated by few companies? 
No companies provide such product 

3. Would any of these suppliers be potential licensees? 
N/a 

Competitive Advantages 

1. In comparison to currently existing products, services or processes, describe how the subject 
invention will provide or contribute to superior advantages or benefits. 

One-time treatment delivers sustained weight-reducing effect. 



Regulatory Issues 

1. What are the regulatory or other entry barriers or impediments to the market? 



Potential Licensees/Partners 



A, If you are aware of a definitive licensee or a research sponsor who will license this invention, we 
must know immediately. Please indicate that company (with specific individual and phone 
number) in the space below: 



B. Where would this invention have the most commercial value? Please indicate your evaluation by 
ranking the following geographic areas (1 being the highest). 

United States 1 Japan 3 _ 

Europe 2 Other (Please specify) 



C 1. Have you communicated with any industry representative regarding your invention? 

YES NO X If yes, please provide the following information: 

Date of Disclosure 

Company 

Address 

City/State/Zip 

Telephone Number h 

Individual Contact 

Official Title 



2. Was such a disclosure made under a confidentiality agreement? YES NO 

3. If yes to C.2, please provide a copy of that agreement 



D. Do you wish to license this invention for your own company? YES NO _X 

Do you wish to discuss this possibility with OTL? 



E. Do you wish to continue research on this invention if the entity licensing the invention provides 
funding? YES _X_ NO 



4, Public Disclosure/Publication Plans 

Public disclosure includes abstracts and presentations at scientific meetings (including poster sessions), 
public seminars, shelving of theses, publications, disclosure to others outside of the University who have 
not signed a confidentiality agreement, and the use, sale, or offer of sale of the invention. Identify dates 
and circumstances of any such disclosures. Also, indicate your future disclosure or publication plans, 
and NOTIFY the Office of Technology Licensing (address given in section 9) if the invention becomes 
publicly disclosed or published in the future (whether by plan or inadvertently). 



A. Which of the following have you done or do you intend to do? 







YES 


NO 


DATE 


1. 


Publish 


X 




_Submitted_2/28/2003 to Diabetes_ 


2. 


Oral Presentation 


X 




2/21/02 Dept. of Pharmacology. 


3. 


Poster Session 


X 




April 14, 2003 


4. 


Disclose to Industry Rep. 




~x 




5. 


Other Public Dissemination 









5. Financial Support/Contract Identification 

The primary purpose of this section is to identify any specific grant or contract nurnber(s) (not the 
account number) and the external sponsors (governmental agencies, industrial sponsors, private 
agencies, or others) which provided support used to defray costs related to the research from which the 
invention resulted. This information is needed to determine whether this invention is subject to any 
commitments or restrictions arising from the terms of sponsorship. (NOTE: The percentages 
indicated in B through E below must add up to 100%,) 

A. Name and address of the University facility, including any Agricultural Research and 
Development Center, where the invention was developed: 



Name 
Address 
City, State, Zip 

Name 
Address 
City, State, Zip 



University of Florida 
PO Box 100267 JHMHC 
Gainesville, Fl 32610 

Dept of Veteran Affairs 
GRECC 182 
Gainesville, Fl 32608 



B, Please provide the following information regarding any contract and grant support of the 

invention process. (The following information must be provided for EACH contract or grant that 
supported the invention process; attach additional sheets if necessary.) 

Name ^ NTH 

Grant/Contract # AG- 17047 

Address 

City, State, Zip 

P.I. Name _Philip J Scarpace 

Grant/Contract Title Impaired leptin responsiveness with age. 
What is the estimated the percentage of contribution through this contract/grant? „80% 
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c. 



Please provide the following information regarding any support for the invention process by the 
Florida Agricultural Experiment Station (FAES): 



L List Experiment Station (CRIS) Projects by number and title in effect during the research and 
development process: 

USDA/CSRESS/FLA None 



2. What is the estimated percentage of contribution through the FAES? 0 % 

D. What is the University ' s estimated percentage of other support beyond any contracts, grants 
and/or support by FAES to the invention process? Support includes facilities, personnel, 
(including yourself) and supplies as well as money in the form of department, University, or gift 

. funds. 0 % 

E. What is the estimated percentage of other support? 20 % 

Please explain the circumstances of this support. (An example would be a co-contributor' s 
independent funding from his or her institution,) 

Dept of Veterans Affairs, Gainesville. Supported salary for Philip Scarpace and laboratory space 
and some equipment. 

F. Did any of the contributors use any instntment(s) biological, chemical or physical material(s) or 
substance(s) obtained from others to create this invention? YES X NO 



If YES, did a Materials Transfer Agreement or other document accompany the transfer? 
YES NO_X Please list any such agreements. 

The POMC cDNA was a gift from Dr. Charles Mobbs, Mount Sinai Medical School, NY. The 
only document is an email agreement to provide us with the cDNA. 

G. Did you or any of the co-contributors submit any University of Florida Disclosure of Outside 

Activities and Financial Interests, Reporting July 1 9 - June 1 9_, Form # OAA-GA-L267-Rev. 

3/98 for this year or the previous academic year? 
YES NO X 



(If YES, please provide copies of the approved University of Florida Disclosure of Outside 
Activities and Financial Interests, Form # OAA-GA-L267-Rev, 3/98, with this invention 
disclosure form.) 



6. Identification of Contributor(s) 

List below all persons who are believed to have contributed to the conception or reduction to practice of 
this invention. Please provide addresses and phone numbers where they may be contacted. Please make 
additional copies of this page if necessary. 



Philip 


Rf^cf 4 ?! rrhpr U- 1 

James Scarpace 


First Name 

POBox 100267 JHMHC 


Middle Name Last Name 
8731 SW 46 th Lane 


Work Address 
Gainesville, Fl 32610 


Home Address 
Gainesville, Fl 32608 


City, State, Zip, Country 
(352) 376-1611x6898 


City, State, Zip, Country 
(352) 335-2820 


Work Phone Number 
(352) 374-6142 


Home Phone Number 
scarpace@ufl.edu 


Work Fax Number 
US 


e-mail Address 


Citizenship 

Professor, Department of Pharmacology and Therapeutics 


Researcher title and University affiliation, e.g., Department, Center, College 


Gang 


Researcher U 2 

U 


First Name 

PO Box 100267 JHMHC 


Middle Name Last Name 
370 Maguire Village Apt. 6 


Work Address 
Gainesville, Fl 32610 


Home Address 
Gainesville, Fl 32603 


City, State, Zip, Country 
(352) 376-1611x6951 


City, State, Zip, Country 
(352) 846-5790 


Work Phone Number 
(352) 374-6142 


Home Phone Number 
ganglee2000@hotmail .com 


Work Fax Number 

China 


e-mail Address 



Citizenship 

Graduate Student, Department of Pharmacology and Therapeutics 



Researcher title and University affiliation, e.g., Department, Center, College 

Note: The foregoing list should include names of all persons who may qualify as legal inventors. Inventorship is a legal question, 
which is generally determined by the attorney of record at the time a patent application is filed A statement, which discusses the 
concept of inventorship, is available from the Office of Technology Licensing. 
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Signatures 

Signature of researcher submitting disclosure: 
Philip J, Scarpace 

Name 

Signature " £> ate 



8. Distribution 

Send the original and one copy of the completed disclosure to the Office of Technology Licensing 308 
Walker Hall, P.O. Box 1 1 5500, Gainesville, FL 3261 1 , Telephone: (352) 392-8929. 
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